CCL3L1 prevents gp120-induced neuron death via the CREB cell signaling pathway.
Neurodegeneration is a characteristic feature of AIDS dementia complex and is commonly associated with neuronal death in the brains of both pediatric and adult patients. Neuronal death associated with AIDS dementia complex can be induced by the HIV-1 protein gp120, but the underlying signal transduction mechanism remains unclear, especially for HIV-1 subtypes commonly seen in China. We have now demonstrated that the human CC ligand 3-like protein 1 (CCL3L1), a member of the CC chemokine family, appears to protect neuronal cultures through its ability to attenuate gp120-induced neuronal death. We found that (i) both pCREB levels and Bcl-2 expression are up-regulated in neuronal culture following treatment with CCL3L1 plus gp120; (ii) CCL3L1 induces cell survival via phosphorylation of CREB by way of the PKA and CaMKI/CaMKIV cell signaling pathways; (iii) transcription of the cell survival gene bcl-2 is induced by pCREB; and (iv) CCL3L1 protects cultured neurons against CCR5-mediated excitotoxicity induced by gp120. Thus, the CCL3L1/bcl-2-regulated anti-apoptotic pathway significantly contributes to reduction of HIV-1/gp120-induced neuronal apoptosis, and therefore, CCL3L1 should be further investigated as a potential chemokine to protect against neuronal injury in gp120-related neuronal toxicity.